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QUESTIONS AND ANSWERS 
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Upon the reGonuinnKiation of tlie Chief of ArtillerY, 
approvt'd by the Secretary of War, the following is 
issued as a guide in the instruction of enlisted men in 
companifS and detachments assigned to mine defense 
where the new system is installed. 

MATERIAX OF, AND rUTlES IN, THE LCJADINQ BOOM!. 

1, What apparatus Is used in making a tuik's head? 

A navy knife, 1 pair eutting j)]iei's. 1 hiinniu']-. I 
tnrk's head collar (large or small), 14 feet niarhne, are 
I'equired, 

2, What is used in making a telegrapli jointP 

Cutting pliers, navy knife, and a r^inall Hie. If the 
joint is to be insulated add robber ta]M'. 

3, What is used in making a Joint to te put under waterP 
A navy knife, cutting pliers, file, rubber eenient. 

rubber tape, tinfoil, and protective tape. A torch, or 

(3) 
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^H wast? saturated with alcohol or oil, is noeded for viil- 

^B cnnmng the joiiit. Brass jointers ai*e used when 

^H iuithui'ized. 

■ Before placing the joint in water, the turk's heads 
H must be clumped in a distribution hox or junction box. 

■ 4. Name all the parts of aa assembled mine. 

■ Mine case, jiiine cap, compoiuul plug, complete— in- 

■ oluding plug j>roper, lower tube, fuxe can cap, fuz«? can, 
I mine transformer, bnl) seat, circuit-closer case, distance 
I ring, springs, steel hall, 2 brass washers, 2 rnbbt>r pack- 
l ingB, 1 brass follower, 1 steel follower, 3 lead washers, 

and set screws; loading wire, "C" wire, priming 
charge. 2 fuzes. 100 ])oimds of explosive, and rubcrine. 

5. Explftin how to prepare a compound plug. 

The transfonner to he used is first tested for a good 
circuit between the rod nirfs, a poor eircuit between the 
black wires, no circuit bftwoen the wd and black wires, 
and no circuit between either wire and ease. TIic upper 
black resistance terminal is cut to H inches in length, 
the end bared, and then clamped in the terminal stud 
in the neck of the transformer. The ball seat is then 
screwed home and (lie ball ])i!t in place. The circuit- 
closer case containing springs, distance ring and steel 
ball is then screwed home. (In preparing mines for 
service, before screwing np the threads ot the circuit 
closer, transformer, fuze can, and plug proper are 
coated with ruberine or some similar waterproofing 
material. This is omitterl when compound plugs are 
/^repAted for drill or for instruction purposes.) A piece 



of "A" or loading wire, 20 feet in length, is fastened by 
a telegraph joint to the primary terminal and the joint 
is taped. This length is for convenience in testing and 
is cut off 15 inchesi from the compound plug when the 
mine is asyembled for planting. This wire and the two 
secondary wires are drawn through the fuze can, which 
is then screwed on the transfomuT. 
, Two fuzes whidi have been tested for continuity of 
circuit are put on by telegraph or jointers joint in mul- 
tiple across the secondary (red) terminals and the 
joints taped. The primer charge, about 1 pound of 
dynamite, is put in a elotli bag provided for the pur- 
pi>,=ie. the fuzes embedded in. the charge and the bag 
tightly tied aroinid the neck. The charge is then 
pushed up in the fuze can. The loading wire is drawn 
through the fuze-can cap, a rubber packing pnshed 
over it into its stuffing box, and a bras.s washer is 
threaded down so that it is close against the rubber 
pa.cking. The folhiwer is then screwed home with 
moderate pressure, and the lower tube is screwed into 
place, compressing a lead waslier betwi'en it and the 
fuze-cau cap. The loading wire is drawn through the 
hole in the plug pro]>er and the latter screwed hard 
against the lower tube, a lead washer being used be- 
tween them. 

A rubber packing and brass washer are now placed 
upon the loading wire and forced into their scats in 
the plug proper by means of the follower,' as in the ease 
of the fuxe-can cap. Special care must be exercised in 
forcing the followers home, as the ItLftucWt-NKi-^ '-•^^ ^'^^'^^ 
loading: wire is liable to\v5. ^mOaa^VL'^fe T-^3t««i- ^s^-ss^*- 
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ings are sqnppzpd down too much. The plug is then 
tested with a I'irciiit detector for jioor circuit wlieii in 
verticiil pusitioii and for "ood circuit when turned be- 
yond 45°. When u trinisfornier is used, as in this sys- 
imn, this test iniiy be made vvitliuut any danger. 

If it is de^sired to record the actual resistance with 
the phig in vertical and horizontal positions, this may 
be done by testing with a voltmeter; it is not really 
necessary and Mould be omitted if there were not an 
abundanet* of time. 

In service if the loaded l>lug tests out satisfactorily 
all set screws are then set up. 

Continuity of circuit of fuiies should be tested only 
luider s))eeifie instructions of a coinniissioned officer. 

6. Wh.at apparatus is used in preparing a, compound plugP 
Compound plug complete, as descrii>ed in (4), bench 

vise, S-wrench, large monkey wrench, screw -driver, 
small pliers, navy knife, loadnig wire, cotton braided 
wire, priming charge, fuzes, rubber packings, brass 
washei-s, followers, lead washers, set screws, red lead 
or ruberine, circuit detector, brass jointers, rubber tape. 

7. How are mines mimberedP 

Facing the direction from which the enemy is ex- 
pected the mines in each group are numbered from left 
to right — Xo. 1 on the left. 

tlroiipH are runnlwred in a similar wiiy; the outer 

left-hand group is Nn. 1, tlie next one to the right is No. 

^, an(\ so on through outer line; the left-hand group of 

jJo.Yt line has the number following that of thi.^ right- 

^iaiid ^roup ofiirst line. 



8. How are the mooring ropes prepared, and what are the 
rules for length of mine cablea and of mooring ropesF 

The mooring cables are cut off with square ends and 
the ends passed through the holes m the mooring sock- 
ets. The strands and wires are untwisted and spread 
rnit for it h'liijth equal to the length of tlie s(>cket holo. 
The rope is tluMi pidled hack until the loose t>nds are 
iiboiil flush with tlie top edge of tlie hole; n piece of 
marline is tied about the I'ltpe bi'h>w the socket. If nec- 
essary to hold the socket a piece of burlap may be 
\\'rai)ped around below the Kockol and a fold allowed to 
fall over the hand. (lenorally means can be fouiKl to 
set the socket upright while pouring full of alloy. 
Great care must be taken to see that there is no water 
or surplus oil on the socket or mooring rope before 
pouring the alloy. 

Mines are planted with a submergence of 5 feet be- 
low mean low water. 

I'VTiere ordinary anchors are used the mooring ropes 
must be prepared for depths obtained by sounding. If 
sockets are used, the ropes for No. 3'2 cases are but 10 
feet less than the ascertained depths at mean low water. 
This allows 5 feet for siibmergence «nd 5 feet for the 
mine, mine bail, sockets, shackles, and anchor. For the 
larger mine cases an additional allowance must he made 
for the length of the cylindrical part of the case. 
Finally each mooring rope is tagged at each end with 
the number of the corresponding mine. 

Mine cables arc cut to the following lengths phis 
twice the approximate depth of Ytalt^v 




Each end of (?ach cable is tagged with the number of 
the corresponding mine. 

JIATEBIAL FOB AND DUTIES ON THE WATEH. 

1. What apparatus is taken out on the diBtribution box 
boatP 

One distribution box, 1 buoy for same, 1 mooring 
rope for attadiing buoy to distribution Imx, 1 anchor 
sufficient iy heavy to liold difitribution box boat, 1 an- 
chor buoy (keg) and rope for same, 2 aiidior shackles 
(1 for anchor and 1 for box). 1 pair field glasses, alco- 
hol, 2 alcohol hnnpK, cable tags, tiirk's head, collars, cot- 
ton waste, 2 files, 2 hammers, 2 heaving lines, knives, 
marline, 2 marline spikes, 1 megaphone, 2 monkey 
wrenches, 2 pliers, protective tape, rubber cement, rub- 
ier tape, 2 scissors, tinfoil, telephone, brass eonnectors, 
lashings. 

The planter may hx'ate the di'itribution box Ixiat an- 
chor and in that case it, together with its buoy and 
JTfpe, would not be taken out in the distribution box 
oaat 



2. How and In what way are tlie coraa of cable numbered f 
They are numbered by the noncoinmissioned officer 

in charge of the boat, who establishes communication 
with the casemate, using the boat telephone, and work- 
ing under the instructioiw of the ('a^itMniitL' e]iJctri<?ian. 

Nos, 1, lr3, and U) are eaaily selected by means of 
their j^pecial nnirking; No. 19 is the center core; No. 13 
is tlu^ marked cort' in tlip inn«r row of six, and No, 1 is 
the marlied core in the outer row of twelve. 

In the seven-cored cabic there are no marked cores, 
the cores bein^ numbered under inHtructions of the 
casemate electrician. 

3, How is a. mine, together ^th. its' attachments^ arranged 

for plantingP 

A reel of single conductor cable is placed on board 
the planter and put on the jacks. A piece SO feet long 
it? cut off the end to cliniinate the part which was above 
water during storage. Tlie cablesi for the mines are 
now unreeled, cut to tlu^ prescribed lengths and tagged 
with the nmnber of the corresponding mine. 

The cable for No. 19 mine is carried back on tlie port 
side and coiled in a figure eight on the after deck, the 
tagged ends being brought up forward. The figure 
eight is lashed with pieces of small rojie around the 
center and at the turns, A mine cap it, slipped over 
the end fi-om the bottom of the coil and turk's heads 
ai"e made on each end. 

The calile for No. 1 mine is prepared likewise, being 
carried back on the starboard side.. TVv\s. Vs. ■^<h^'^>s:5^ 
untiJ iiJJ nineteen cables aie tti-i^^ -^N^^e. toC^s, •6-^'^- V^^'^ '^'^ 



top of each other. The cables for Nos. 1 to 9 are on the 
starboard side, thos« for Nos, 10 to 11) are on the port^ _ 
sidL\ ^M 

While the t-ables are i>eing prepared the mine buoys, ^^ 
anchors, mooring ropes, raising ropes, shackles, sister 
hooks, etc., are gotten aboard and placed forward, the 
proper supply on either side. The anchors nre placed 
as coHvonient to the forward davits as possible. 

Finally the loatJed mines are put aboard. If tliey 
contain dynamite they siiould be protected from the 
direct rays of the snn by being covered with jjaidin. 

The detail on each side of the planter prepares a 
mine on its own side. The loading wire from the mine ' 
is cut to tlie proper length, a ta[jed joint is made with 
tlie single fonductor of the corresponding cable, and the 
mine cup is fastened on. The cable is lashed with mar- 
line to the bales just above the ring. 

The projjer niooi'ing rope is now shackled at one end 
to an anchor, at the other em] to the mine, and is lashed 
to the mine cable witli marline at every 5 feet. (If 
aiitoruatic anchors he used, this lashing is omitted.) '' 

A rope for raising the mine is cut to the length of 50 ! 
feet plus the deptli of water. One end is attached to 
the anchor by an anchor knot, the other to the mina 
cable by two half hitches and a seizing of marline. It 
should not be secured at. other points. The us<! of this 
is explained later. 

The mine buoys have attached to them liO feet of 
small rope, which is n>arked at every a feet. The free 
fnc/ js' .sJippexl t/irongh the maneuvering ring of the 
■mine nnd tied to the buov. i 



Tlie anchor is now shmg ti> a tripping hook below n 
diffLTontial block on thu forward davit and is lioistt^d 
and swung clear of tht raiil. Thf mine is similarly 
slung by ha maneitvoriiig ring from tlic after davit and 
a heaving line is bent unto the fivi' end of the mine 
cablt>. Both mine ntid an<.'lioi- are lowered as clothe to 
the water as conditions will permit. Before slinging 
the mine and anchor the release of the tripping hook 
muHt be lashed well with marline, which is ent after- 
they have been lowered. A nmnsing nuist uLso be put 
aruimd the npper hook of the ditl'erential block, Thp 
aft detail now renioves or ciiti^ the rope lashings of the 
coil of the corresponding mine cable and sees that all 
cables, ropes, etc., are cleared ready fi>r planting. 

The plautej' moves out toward the bnoycd line ami 
passes as close as possible to the distribntion box boat, 
witli the latter to jjort. As it passes slowly by, the 
lien ring line is thrown by a man well forward to the 
distribntion box bout, whose party immediately haul in 
the nrine cable, inseit the turk's liead in the correspond- 
ing slot, Xn. 10, of the distribution box, and lash the 
cable to the boat. (If the water be roxjgh, the cable 
end is passed to the boat by a. lanneh.) 

The planter then moves ont to the central buoy 
which marks the position of mine No. 10. As the for- 
ward davit comes abreast of the buoy, the officer in 
charge of the planting commands " IjCt go;'' th<' trip- 
jiing hook of the anchor is released first and that of the 
mine iiilmediatelv thereafter. 



. 



(Caution. — The men operating the tripping hooks 
must be eery careful that they stand hack of all cable- 
rope, etc., so that they Tnay not be caught. All others 
fnmt stand clear.) 

The phiiiter then executes a sweeping circle to star- 
board, passes to the rear and conies np with the distri- 
bution btjx bout to stiirbourd. As it moves by, the free 
end of mine calile No. 9 is passed to tlie boat and secured 
as liefore. The plimter moves ahead to a point 100 feet 
to the left of mine Xo. 10, and as it crosses tlie line 
plants mine Xo. 9, swingK off in port, circles and conies 
np from the rear with the distribution box boat to port, 
and so on alternately imtil all the mines are planted. 

As soon as a mine is dropped, the detail for that side 
of tile planter prepares another for planting. There is 
ample time !o do this while the vessel is turning and 
phintinjLT the other mine. 
4. Name the apparatus on the boat used in planting mines. 

Derricks, catheads, snatch blocks, steam winches, 
insulated cable, cable-drum frames, cireuit detector, 
boat liooks, sounding lines graduated to feet, davits, 
differential blocks, mooring ropes, raising ropes, buoy- 
ant mines and anchors, shackles and extra split pins for 
same, lashing rojie, ulfohol, 2 alcohol lamps, 1 cable 
cutter, cable tags, tnrk's head, collars, cotton waste, 4 
files, 4 hammers, i) heaving lines, knives, marline, 2 mar- 
line spikes, 1 megaphone, 2 inonkey w^'cnches, 4 pliers, 
protective tape, rope, niliber cement, rid)ber taj>e, 2 
scissors, 1 set of stencil numbers, tin foil, and a measur- 
in£- line which hns marks every 100 foot, with double 
^aarks at 300 and GOO feet. 
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COKBAGi:. 

1. Name the important knots used in mine work, 
yqiiare knot, fit^liermaii's btuid, single bocket bend, 

double becket bend, Ktopper, clove hitfh, !>lackwnll 
hitch, cats'-piiw, rolling hitch, mooring knot, slip knot, 
timber hitth, bowline, slieepshiink, running lx>wline, 
bowline on a bight, figure of eight, Kliort splice, throat 
seizing, round seizing'. 

2. Tile mooring rope of a heavy weight can not pass over 

the winch, but lifting must be done with the full; ex- 
plain the method of proceeding. 

This condition may be brought nbout -when there are 
knots in the raising rope that will not pass through 
the snatch block. 

Make a cats'-paw in the raising rope, and place it 
o\'(!r tlie hook of the fall. Raise me fall as high as it 
will go. Put a stopper around the raising rope. Slack 
away on the fall. Make another cat's-paw above the 
s?topper and place it over hook of fall. Continue as 
alMve until weight of anchor is high enough to swing 
in-board. 

CAB,E ANB PBESERVATION OF MINE MATERIAl.. 

1, Name the supplies necessary for cleaning mine material. 
Cotton ivatite, kerosene, sandpaper, emery cloth, alco- 
hol, scTapei's, wire brushes. 

2. Name those used In preserving It, stating for what each 

is used and how they are applied. 

Cosmic, white lead, red lead, raw linseed oil. turQa«.- 
tine, drier, lampblack. hwX \:ii>\a^ V't^^v&.'t't^^S ^^^*^='===*^ 
stone, rarnish, aspkaltuia v%.niv^^ ^•iyjisis-^i^'':***^*^ 
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TVTien oil engines or motor generators arp out of com- 
mission their bright parts should be covered with cos- 
mic. Brass screw threads and purts of took that are 
liable to rust should also be so smeared. In all cases 
where cosmic is used on briglit surfaces to prevent cor- 
rosion it should be npplieil four times a year. 

Screw threads of mine cases, steel screw tlireads of 
coinponnd plugs, bolts, nuts, and washers, and surfaces 
of flat joints shoiUd be kept smeared with a slushing 
grease made of 1 part white lead and 4 parts beef tal- 
low (rendered). No oils or grease should ever be placed 
on points where metallic contact of electrical instni- 
ments are necessary, nor on india rubber, ebonite, or 
slate. 

Mine ca^es should rest on racks or skids, and where 
space permits should not be in contact with each other. 
In handling mine cases care must be taken not to dam- 
age the bails or bolts. They should Iw ho arranged 
Uiat the boles in the mine c.'a.ses can be easily seen; 
these holes shoidd be fitted vvitli a wooden plug which 
has been thoroughly greased all over its surface. New 
miiio ca.ses, if galvanized, u.sually will not need paint- 
ing until the.v have l>een in (he water. When taken 
from the water they sliould be thorouglily dried, and if 
they shoidd show signs of rust, they should be gone 
over thoroughly with steel-wire brushes until the rust 
is removed. Parts which can not be reached with the 
brush should be cleaned with three-cornered steel scrap- 
ers. A heavy coat of red lead .should then be applied; 
/" £raUons of this paint can be made by mixing 100 



pounds of red lead ground in oil vvitli 5 gallons of raw 
linseed oil. This mixture shotdd be applied within two 
or three weeks after mixing. One gallon of paint 
shoiUd give ten mine cases one coat. After this coat 
lias been allowed to dry there should he applied a coat 
of white lead toned d<}wn to a ineutral gray. Seven gal- 
lons of this paint can be made by mixiiig 100 pounds 
white lead, 2| gallons raw linseed oiL 3J gallons tur- 
pentine, 1 gallon liquid drier, and adding about 1 pound 
of lampblack to tone down the mixture. 

Should loose paint or rust be seen the case should be 
repainted. A small wooden mallet may be used to tap 
the ease at all points to loonen scales of rust or paint; 
then the surface should be thoroughly wire brushed or 
scraped and the cases repainted as stated above. 

If the oil engine ha:^ not been painted, it should be 
given a priming coat of red lead mixed in oil. This 
shoidd be rubbed down with pumice stone and two 
coats of steel-colored paint applied. The second coat 
sliDuld be nibbed down and two coats of varnish then 
applied. After this the engine should not need re- 
painting for a couple of years. When, however, re- 
painting is necessary, the engine should be rubbed down 
imtii all varnish is removed and a coat of steel -colored 
paint applied. This coat should be rubbed until no 
brush marks remain, and one or two coats of varnish 
slioLild then be ajiplied. The steel-colored paint should 
be applied flat — that is. the color which is ground in 
japan should be mixed with turpentine. One gallon of 
this paint is more than sufficient to give a.ia. oxi.^j«feV^*^ 
coats. 
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The motor generators and casemate transformer u 
ally will not need the priming coats of red lead, as tl 
generally come from the factory painted. When il 
necessary to paint them, one coat of the steel -colo: 
paint and' one of varnish will usually be found si 
cient. 

Anchors, distribution boxes, mooring sockets, sh 
kles, sister hooks, junction boxes, and the iron work 
operating boards and power panels should be pain 
with asphaltum varnish. 

Paint brushes, when new, and before using, shoi 
be wrapped or bridled with strong twine and soaked 
water to swell up. After using, they should be cleai 
with turpentine and put away in water to keep th 
from drying and becoming unpliable. 

Large ropes should be stored on skids, allowing 
free circulation of air. Small ropes should be hung 
wooden pins. Ropes should be uncoiled semiannua 
in dry seasons and stretched out for several days 

dry. 

HIGH EXPLOSIVES. 

1. What high explosives are used in minesP 
Dynamite, wet gun cotton, and in emergency otl 

commercial high explosives. 

2. What are the important precautions to be observed 

loading minesP 

In handling boxes of high explosive, the greatest c 
must be observed. Rubbers must be worn by those 
taring the magazine. The boxes must not be drop] 



F 
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or slid eitlier upon one another or upon the floor or 
skids, but must in every case be lifted, bodily. They 
must not bi; left exposed to the direct rays oi the sun 
nor stored in a building in which the temperature rises 
undidy. 

In loading mines only one box of explosive for each 
loatling party is brought to the loading room at a time. 
As soon as dynamite is removed from the boxes, they, 
with their gawdust packing, must be carefully removed 
to a safe place and subsequently burned. A piece of 
bagging or canvas is spread upon the floor in the load- 
ing room, and the mine case is placed on this on skids-. 
The loading funnel is? placed in the opening in the case, 
and the cakes or cartridges are passed in by hand until 
the entire charge has been inserted. In loading dyna- 
mite the cttrtrulges stiould be handled with rnblfei* 
gloves and shoidd be brushed off over the box as they 
are removed. Constant eare is taken that no small 
particles of this explosive are dropped where they 
might be trodden under foot or subjected to friction 
in moving the mine case. The floor is frequently 
swept, the dust, litter, jiieces of paper, etc., being 
removed to a distance and burned. The cartridges are 
so phieed that they will not be torn up by the com- 
pound plug when the latter is screwed home. ^\nien the 
charge has been inserted, the funnel is removed and 
the threads very carefully cleaned with a soft brush. 
Before inserting the compound plug the threads are 
completely smeared with ruberme or some similar 
substance. 
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F'or a charge of dynamite the primer charge i 
pound of loose d,vniimite contained in a small bag, 
which tits easily into the fuze can. In tilling the bag, 
rubbei' gloves must be worn. To insert the tuaes, the 
bag is opejied and the fuzes iii'e embeddetl in the ex- 
plosive, the choke of the bag Ijeing then tied around the 
luze wires. 

For a charge of wet gun cotton, the primer cliarge is I 
of dry gun cotton. This may be either of crumbled gun' 
cotton or of cakes cut to fit. The coniprestJtd primers 
are supplied wet and consist of three cakes, one of which 
is Uored with two fjf-inch holes to receive the fuzes. 

It is essential, that the gun. cotton primer he thor- 
oughly dry. It is not safe to saw or bore a dry gun 
cotton eake. 

The mine fuze is the regular commercial electric fuze, 
double strength, extra quality, and containing 24 grains 
mercuric fuhiiinatt'. The lead wires need not be over 
7 itu'hcs in length. 

Mines charged x^itli wot gun cotton may be safely 
luiloiided, using ordinary precautions. The compouna 
plug being unscrewed, the cakes are removed by hand, 
repacked in the original boxes, a little fresh water 
addi'd, and the boxes closed. 

Ill unloading mines charged with dynamite too many! 
precautiojis can not be taken. The mine should be helaj 
either in an oi^ening in a raft, or behind an earthen j 
traverse, and the compound plug removed by some] 
arrangement which may be operated from a safe dis-j 
iance. It the mine has been planted for some time, the] 
J^covered dynsmite is usually destroyed, 
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Sometimes the mine cflses will be found to be coated 
with an extremely sensitive film of exuded nitroglyc- 
erin. This film may be destroyed by filling and thor- 
oughly rinsing the case with "' sulfur solution" pre- 
pared by boiling 20 pounds of powdered sulfur and 50 
pounds of lime iu a barrel of water. 

3. How is frozen dynamite thawed? 

The thawing of it near a, wtove is strictly prohibited. 

The best method is to leave the boxes open for several 
hours in a warm room. If time be tacking, the dyna- 
mite may be tliawed by placing it in an open, water- 
tight ean and placing the can in warm water not hotter 
than can be easily borne by the hand. 
4* Wliere is the main supply of exploBlve kept, and how 
muGh Is taken out at one time to the explosive house 
near the loading roomp 

It should he kept in cool magazines, in which the tem- 
peratures doew not fall below 45° F., and wheru there is 
no dripping of water. Only so much is taken to the 
explosive house as is needed for immediate use. 
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TBM PLOTTING BOABB. 
1. Describe the plotting board. 

The plotting board is a smooth, usually semicircular 
board of such size that with a suitable scale, 100 or 150 
yards to the inch, the positions of all the mines and of 
the primary and secondary stations may be located with 
respect to each other on a sheet of paper fastened to it. 

The radius of the board au^ijW'J. V^ ^it>ft. <.~i^^^^!^'«^ 
Departmeot is 40 uiclaca. . ■ 
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Monntpfl on the board and pivoted one at the location 
of jwiiiiarv station and th^ <itlicr sit Hft'ondiiry stutitm 
iU'c two graduatt'd iiK'tiil iirmH. The srale on the arms 
shoidd ordinarily hv lOD or ISO yardn to the inch. 
E«ch arm lias a corresponding azimuth t-ircle with de- 
grees iiiuiibered with respect to a fixed line. 

By !isinp; an auxiliary arm supplied on Ixtards issued 
by tliR Ordnance Department only one circle with sep- 
arate graduiitions for each wtiitiou is iieeesHary. 

By means of index boxes at the outer ends of the 
anus they may be net to hnndrtniths of a decree and 
locked in position for all necessary azimuths from the 
station to which each arm corresponds. The inters^oc- 
tion of these arms which have been '^et to simidtaneouij 
azimuths from the two stations gives the Ificatioii of 
the target for the instant the observations were takem. 

2. Explain the method of computing the time from any 
platted point to a mine. 

Positions are plotted at somp fixed interval, say every 
20 seconds. Knowing the distatice traveled in 20 ser- 
onds, which is reiidily detennined by measuring with a 
speed rule, we can determine the speed of the tarjijet, 
Knowinnr the speed of the target and iiow fai' it must 
travel tmtil it will eome within the destructive radius 
of a mine, we can determine how many seconds will 
elajjse from the time of the last plotted position until 
the command *' fire " is gi^en. It Mill be s<>en that the 
time for a targjet to travel from any plotted jxjint to a 
in'wi' will dejH'nd on two things — the speed of the tar- 
/Svt find its distance from the mine. Graphical tables 
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have been constructed with all valuas of the speed and 
distance liki'ly to occur in practice. A speed rule is 
furniished f{)r measuring distances on the plotting 
board. It is unty necessary to refer to the table to take 
out the desired time, 

3. Act as plotter. 

This shoidd be done at the plotting board. Briefly 
the method i.s as follows: 

An asHistant No. 1 sets the arm at the angle as given 
from the primary station. No. 2 sets his arm at the 
angle as observed at the secondary station at the same 
instant. The intersection gives the position of the 
target at the instant and is plotted by (he plotter. Snc- 
cesj-sive poi^itions thus determined will give the course 
and the speed of the target. It is thus possible to de- 
termine it the target will cross the plotted position of 
a mine and how many seconds will elapse before that 
event will occur. Accuracy and s{>eed are both neces- 
sary, but the former nmst not be sacriticed for the 
latter. Speed will come with practice. 

BATTEBIES, GENEBATOKS, AND SEARCHLIGHTS 
ASSIGITED TO THE COMPANY. 

1, Name the batteries used in mine work. 
Casemate batteryj consisting of 40 .storage cells, and 

boat telephone liattery, consisting of sufficient dry cells 
to give a]]proxiuiiitcly li't volts, 

2. Deacrilbe the casemate battery. 
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charge and dischurgti late (>i ^-i ^^vve^"^^"*" ^ | 



may be taken at 2 volts per cell. The type of cell is 
D-.5, in which the letter denotes the size of plate, and 
the figure the number of plates per cell. In the type 
used for the submarine mine work, there are two posi- 
tive platas and three negative plates in each cell. The 
positive plates are of a brownish color, sometimes called 
phitn colored. The negative plates have a gi'ayish 
color. When the bflttery is set up, the cells rest on 
sand ti'ays aiu] the ti'avK on ^lass ioHulators. This is- 
to tliui'oiiglily insuliite the buttery. The jars are partly 
tilled with electrolyte, whieh is a mixture of sulphuric 
acid and water, having a spt'cific gi'avity of 1.210. _ 

3, What precautions are necessary to keep it in oi-derp ^ 

When the batterv is in regular service, the discharge 
should not be continued below' 1.8 volts per cell at full 
load. The charging should be started at once after a 
discharge and continued until the battery is fully 
charged. The cells niuKt never lie allowed to stand dis- 
charged. If by chance this should happen, the charg- 
ing must be proceeded with at half ]-ate. 

The battery should he dischargetl and charged at 
least once a week and record must be kept of each cell, 
showing its voltage and specific gravity. It is c\istom- 
ary to read the voltage just before the end of the 
charge and the specific gravity immediately after shut- 
ting off the charging current. Cells must be inspected 
for short circuit and, if any exist, a piece of hard rub- 
2if!/- c/'^Ja.ss used to remove them. Metal must not be 
Jn^Th '"'^^*^^' ^".F "V*cr/nistaiice,s. Water sliould l)e added 
. ^^'^ ^"^^J^ at 'the Imghming of the change. Vu Xyeva'g.tlw 
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eleotrolyte to the proper height. Wlien tKe specific 
gravity of tlie electrolyte at the end of an overcharge 
and at'noriiirtJ temperature has fallen to I.IM, it should 
be brought up to standsird by the luklition of 1.400 acid 
instead of water, when replacing evaporation, provided 
tho cell is in good condition otherwise^. The indications 
of a full charge iire the niipcaninre of the plates? — -the 
deep chocolate valuv of (he positive plates and the light 
slate coUn- of the negative phiteri; thL' gassing of the 
cells; the readings of the voltmeter, about 'i,50 per cell; 
the siwcific gravity of each cell near 1.210. 

4. Describe a searchligM. 

The esKcntial parts of a Rcarchlight are a reflecting 
surface placed behind a light together with some means 
of direetiug the reflected rays in any desired direction. 
All the searchli";hts in the United States service are 
fitted with parabolic ground glass, silver plated mir- 
rors or parabolic metallic gold-plated mirrors for re- 
flection surfaces. The reflectors are furnished in the 
following sizes: IS-inch, ii4-inch, SO-inrh, '^f>-inch, and 
60-inch. For artillery purposes probably the 3(>-inch 
and <W-inch lights will lie employed. These two may 
be controlled by haiid or by an electric controller at the 
will of the openitor. There are means provided foi- ad- 
justing tlu^ carbons so as to bring the electric arc into 
proper focus. The carbons are fed toward each other 
automatically, means being pro\nded for feeding the 
positive carbon twice as fast as the negative to allow for 
its more rapid consumption. Other ya.vtA «i <!sN5f 
searchlight arti niuloi'^i W V?c'4,\w:i\Tivij, w\i^ \«x *3s.v£^s!i<_Ns>K5, 






and depressing; controller switch; focusing screw; 
socket for inserting wrench to operate lamp awitch used 
for eutting out feeding magnet; socket for inserting 
wrench wheji feeding by hund ; wheel for slow vertical 
movement; wheel for slow horizonttd movement; base; 
carbon boldei-s; lamp; doors for adjusting the carbons 
and for cleiuiiiig the front door, 

5> Beecri'be parts of generators and important points to be 

observed in caring for tliem. jjl 

Tht' principal parts of the generator are: The arma-"| 
tiire, brushes and holders, commutator, iield coils and 
magnets, frame, and base plate. The generator shoidd 
be kept clean and dry. Ii the casemate iy damp it nniy 
be ueceswiry to take special precautions against damp- 
ness, wiping off the moisture so far a;* possible and dry- 
ing out tht> casemate with an oil wtove, if other means 
of heating have not buen provided. T\n]en moisture is 
prcisi^nt, it is well to run thu genorfttor, as this will help 
to dry the machine. 

The belt between the engine and dynamo should not 
be too tight. The dynamo .should be fastened to a firm 
foondatifui with anchor bolts and should be well insu- 
lated by using a layer of dry wood between the eon- 
ci-ete and (he base plates. The best dynamo oil sliould 
be used for the Ijtniring' Conniiutators slioidd he clean 
and ssmooth, and the brushes should fit on thorn with 
large contact surfaces. The commutator should be 
cleaned occasionally with a little oil or vast^line, being 
aaj'fffjllv nip('<} as dry as possible after cleuuiiig. The 
j^iacJiine should run .smoothly \vVt\\ovi\, ^■ft'^ unusual 
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noises and without undue heating of its bearings on 
!ic(!Oiint of friction. Ths armature of tht' casuniate 
machine is not well ventihited, and it heats unduly. The 
machijie must be carefally watched and on the firist sigii 
of undue heating the d^'namo should be stopped and 
allowed to cool. Water should never be poured on it 
to cool it. The brushes should be so adjusted that> when 
running at full speed, no sparking occurs at either end. 
The best position of the brushes is found by trial, 
and the position should then be nuirked so that if dis- 
turbed they can be put back in place readily. Thn 
machine shoidd be covered when not in use. All elec- 
trical connections should l»e clean and firmly made. 
Any unnecessary resistance in circuits between casemate 
battery and switchboard and between dynamo and 
switchboard is harmful and should be guarded against, 

CASSMATe AFFAltATTJS AND ITS CA:EI£ AND 
OPERATION. 

1. Name the apparatus on the power and operating panel. 

The power panel has mounted on it : A milli-anuneter 
and protecting lamp, a double-pole circuit breaker, a 
single-pole reverse current circuit breaker, a two-way 
direct cnrrent ammeter, a direct-ctu'rent voltmeter, an 
alternating current voltmeter, double-pole double-throw 
lever switclie^, double-pole single-throw lever switches, 
receptacles, plugs, switchboard tamps, direct current 
bus liars, alterjuiting current bus bars, charging rheo- 
stat, (ield rheostat, special resistance for revei'He ey^v^is*- 
circuit breaker, terinh\a\ 'AyK'^'a., iwij^i,. tcci^ ^'>;i.^j'*> -k^-^ 
necfssary connections. 



The operating; panel has montited on it I signal 
blofk, 1 master hlock, Ifl mine blocks, a cable terminal 
block, brass bus bars and necessary connections. 

Tlie Hignal block has mounted on it a single-stroke 
sigT.ial gong, a single-pole gong switch. l(>-caiidtepower 
45-volt rod lamp and base, IG-candlepower 110- volt 
white lamp and base, 16-candlcjpowet' 45-volt green 
lamp and base, reKistance coil in parallel .with white 
lamp with clips, earth (or hi'll) terminal, iilteniating 
current terminal, and direct current terminal. 

The master block lias mounted on it an A. C jaw, a 
D. C. jaw, testing switch, and a tiring switch. A 
jumper with terminals is provided for use with A, C. 
and D. C. jaws. 

Each of the 19 mine blocks has mounted on it: One 
single pole double throw testing switch, 1 single pole 
double throw autranatic switch with tlirough ]>in for 
closing red himp and bell circuit, 1 mine switch, and 1 
D. C. power switch; necessary eormectioiis to bus bars 
and tfrminal block, and 2 screws for mounting block on 
frame are also provided. Mine blocks even if of dif- 
ferent makes are interchangeable among ditl'erent pan- 
els or on same panel. T]ie terminal l)lock is ]>rovided 
with 1!) munbered binding posts and clips. 

2. Describe the motor generator, casemate transformerj 
mine transformer, and boat telephone. 

The niot<>r of the motor generator is a l^-horsepower 

bipolar D. C. shunt machine designed to operate on a 

vnJtage of h'oni S(K-110. This motor is direct con- 

Jiected to a 4 pole single- phase A.. C^- ^V'Wtvatxir.j giving a 
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voltage approximately equal to that impressed on the 
motor. 

The casemate transformer is a one-half kilowatt step- 
up traiirffornipr, ratio 79:500; the oil used to cool the 
coils is ordinary trausformer oD and the case should be 
kept filled with this oil. 

The mine transformer is a step-down transformer 
with a high resistanoB primary. The circuit is com- 
pleted thvougli this primary by grounding one cud to 
the ease. Furtlier di'tails of the mine transfonuer will 
be supplied by tlie instructor if necessary. 

The boat teleplioiie is a hand telephone consisting of 
transmitter, receiver, condenser, buzzer, talking key, 
calling kev, and a small nickel-plated metal ca>ie contain- 
ing all the above-mentioned parts. There is a choke 
coil between each aide of the 15-volt battery and the 
line. Both coils are inclosed in one case. This set of 
coils is not necessary unless theri' a,re two or mortJ! lines 
being operatiid simultaneously from the same battery. 

3. Explain hoTxr to set the power panel and operating panel 
for automatic flrlng. 

(a) See that all lamps on signal block are screwed 
home and bell switch closed. 

(&) See that all foiu* switches on each mine block 
are closed up (i. o., testing switch, automatic switch, 
mine switch, and power switch), except on blocks 1>e- 
longing to mines which have been fired. On these 
blocks the power and uiine switches should be open. 

(r) At the power panel. Put ^o^«t ss^ V>.Qj.\s««e*£^ 
in one of tlie followmg wa.'H'i'''. 
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1. Close both poles of double pole circuit breaker, or 

2. Close single jjule revt-i'so ciirrent circuit breakep^™ 
and switch No, 2 to the right, or ^B 

3. With (^ngiiie and castiiimte gtnierator running, close 
single polp reverse current circuit breaker and switcli 
No. 2 to the k'ft. 

In each of the three, cases (1), (3), and (3) put pbig 
in proper receptacle to give on D. C. voltmeter the volt- 
!ige of circuit to be UHed. Read voltmeter to see if 
jnoper \-oltage is on the busses. For storage battery 

( 1) this should be from 80 to S5 volts. For post power 

(2) this would be ])rnbiibly from 110 to 12r> volts. For 
casemate generator (3) this should be SO to 110 volts; 
regulate thirf t{» value desired by means of tield rheostat. 

{d) Close switch No, 3 up. 

(e) Clo,se switcli No, 4 up (or down). 

(/) Close switch Xo. 9 up (or down). 

(fl) Put A. C. plug in proper receptacle and read A. 
C. bus f>ar voltage. 

This should be at least 500 volts. If storage battery 
is on busses and the A. C. bns bar v(dtage d<M^s not read 
at least 500, raise to 500 by cutting out resistance of 
charging rheostat. 

(h) Close switch No. 8 up. 

('") Examine all automatic switches arrain and if any 
of them are down ckise them up, and if any one will 
not renuiin closed by adjusting tlu- solenoid [dunger 
open the power .'twitch on this particular mine block. 

/A') CJose firing switch. 



